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-R-1-C^T-E-D 

a 
ABSTRACT 

PHASE I 

Probably one of the more important characteristics of Mylar with 

regard to Us use as a dielectric is most often overlooked or at best 

treated very insignificantly by research organizations.    In their 

anxiety to pcint out its superior electrical and temperature qualities 

they overlook a fact on which a production or methods department 

undoubtedly would consider its most important attribute.    The more 

one works with Mylar the more one realises the comparative ease 

with which Mylar capacitors are mace.    All the units made thus far 

for this particular project have gone through two departments only - 

namely-  winding and assembly.    In comparison,  c. paper wound capacitor 

of similar construction must go thrcugh a minimum of one more 

department,  :iamely,  impregnation.    This in itself is quite a process, 

requiring a day or days of heat and vacuum and the resultant  .abor of 

loading and unloading ovens.    Furthermore,  the cost of maintaining 

this heat and vacuum is a very significant portion of the total cost of 

the unit. 

It might be found later as work progresses with Mylar units that even 

they 3hould be impregnated for best results.    At this point this ic mere 

speculation.    However,  it is a fact that an .miinpregar.t^d My^ar u.r't 

will surpass m impregnated paper unit cf the same construction in 

overall electrical tests. 

S-E-C-U-R-I-T. Y    I-N-F-O-R-M-A-T-I-O-N -R.fc  b   A-JR. -I-C- T'-ETC 
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ABSTRACT       / 

PHASE II 

The greatest difficulty encountered -with Metallized Mylar to date 

has been cne of assembly.    The number of complete breakdowns in 

any giver test,   even though the applied voltage approaches the stress 

point of tha film,    s usually less than ten per cent.    Unfortunately, 

for test turpoiien    before the complete rupture point of the dielectric 

is reachec! the unit "opens",  i.e., one or both of the terminals 

become isolated :*: om the section.    The rate at which these "opens" 

o~cur,   of jmrte,  depends upon the voltage applied during the test. 

The higntir v:ie voltage stress - the greater the number of opens. 

This phenomenon is natural,   however „  since the current density is 

greatest at the edt;es of the filrnf thereby causing the greatest con- 

cer.tratf.on of breakdowns in these ai eas.    The higher the voltage, 

the more frequent the breakdowns, the greater the possibility of 

opens occurring.    Probably the foremost measure to correct this 

situation is to apply a denser film ox rnetai to the Mylar.    With the 

material on hand being as it is, the work in this phase will continue 

to use both total or complete breakdowns and opens as a mec.na of 

determining the result of each test. 

S-E-X^U'R-I-T. Y    . -N-F-O-RM-A-T I-O-N R-E-;3-T-R-I-C-T-E-D 
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R-E-S-T-R-I-C-T-E-D 

G Part I. 

Ml 

PURPOSE 

A. Develop Film Dielectric Capacitors, high-temperature,   utilizing 

DuPont "Mylar" Film (V-200) or equivalent, as a capacitor di- 

electric,  in order to achieve higher temperature operation and 

greater reliability of fixed paper capacitors, in accordance with 

Bureau of Ships Contract Specification SHIPS F-400,  dated 

15 September 1951, as follows: 

B. Phase I. 

1. Evaluate a V-200 film or equivalent in accordance with para- 

graph 3. 2. 1 of referenced Bureau of Ships Contract Specifica- 

tion SHIPS F-498. 

2. Furnish fifty (50} each of various capacitors as described in 

paragraph 3. 2.1 of referenced Bureau of Ships Contract 

Specification SHIPS F-498. 

3. Submit reports as specified therein. 

C. Phase II. 

1. Evaluate a V-200 film or equivalent with metallized electrodes 

in accordance with paragraph 3.2.2 of referenced Bureau of 

Ships Contract Specification SHIPS F-499. 

2. Furnish fifty {50) each of various capacitors as described in 

paragraph 3.2. 1 of referenced Bureau of Ships Contract 

Specification SHIPS F-499. 

3. Furnish one (1) set of Type D.  Class IV Manufacturing Drawings 

in accordance with Bureau of Ships Specification 16D19 (RE), 

dated 15 Januaiy 1946„ and Amendment No.  2 dated 1 May 19^8. 

4. Submit reporto f.s specified herein. 

S-E-C-U-R-I-T-Y     I-N-F-O-R-M-A-T-I-O-N        R-E-S-T-R-I-C-T-E-D 

"g^ji£. •f> -'*,&-:.'?.. '#» 
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GENERA L FACTUAL DATA Phase I. 

The Mylar received for this project has come to us in three shipments. 

The first, consisted of a few rolls of . i005" with which the introductory 

samples were made.    The second and third, completed our order of 

. 00025" and . J'Jj5" iilm.      Before this quarter all the material used came 

from the second shipment.    However,  row there is very little low gauged 

material leit r.mi it ha.3 become necessary to use some of the third ship- 

ment. 

In the construction of this I Mfd.  unit comprising two .00025" and one 

.0005" film between foils,   considerable manipulation of the rolls was 

needed to maintain a total thickness of the three layers cot to exc led 

.00112".    In some irstances 10II3 as high an .00029" for .00025" and 

.00059" ~'or . 0005"  ./ere uss:d. 

Test groups NObsr #91 through 4104 <£ius Part III   pp.   1-6) had more 

mechanical faiiurej ^han art: ordinarily xoand.    Examination of these sec- 

tions revealed that in every instance the failure occurred at the margin. 

More over,, the margins of these units were out of alignment.    During the 

winding operation the films tended to sway e-nd went unobserved by the 

operator.    In some cases the m-.rgins \aried as much as 3/32".    These 

units were representative o? many wourd at the same time {group NObsr 

#93 through #104      iiee Part 111   p. 25;   but were tested at voltages of 

1600 V.D. C. or gre-citer.    Undoubtedly,  units in groups tested with lower 

voltages had ta?.s same margin sway,  but did not ffc.il because the test 

voltage was insufficient to cause corot.s. 

S-E-C-U-R-i-T-Y      I-M-F O-R-M-A-T-I-O-N       R-E-S-T-R-I-C-T^E-D 
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R-E-S-T-R-I-C-T-E-D 

GENERAL   FACTUAL   DATA   (Continued) 

Teat groups NObsr #118 through #122 (Sec Part III    p. 25) had more 

voltage breakdowns before life test than is usual.   Examination of the sec- 

tions revealed them to be mechanical faults.    The solder seam between 

the cover and the can falls approximately upon the top margin of the sec- 

tion.   In these units that protective margin had been fused away by the 

excessive beat of soldering.    Ordinarily the units are soldered with an 

electrically heated soldering iron, but these were torched by error.    In 

the cases of these failures the excessive heat of the torch was held in one 

position too long allowing the Mylar to fuse and crack. 

GENERAL FACTUAL DATA PHASE H 

The tests inducted with Metallized Mylar prior to this quarter yielded 

information more so than conclusive results.    In many instances "opens" 

occurred during the life tests that could not becorrvlattd with any specific 

time of said life test.    To correct this situation it was our plan to 

incorporate into the life test circuit a means for measuring the total 

capacitance of the units on test.     In that manner a regular check would 

reveal the loss of a unit or units, and the time of that loss could be 

closely established.    However, after a thorough investigation such a circuit 

was found to be too intricate to employ for this purpose - particularly 

since it is usual to have six different life tests operating on six different 

life test circuits at the same time.    As an alternative, the regular 

capacitance measurements were made with a portable    variable,   60 cycler 

capacitance bridge.    The process is manual.    The technician cuts the vol- 

tage from the units to be tested and aUows them to discharge before making 

connections with the bridge.    The more frequent the number of temporary 

breakdowns, the more often the capacitance must be measured. 

S-E-C-U-R-I-T-Y    I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 
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R-E-S-T-R-I-C-T-E-D 

DETAIL FACTUAL DATA PHASE I 

Work was resumed according to the plan outlined in the June,   1953 quarterly 

report.    The capacitor construction involved being the 1 Mfd. unit con- 

structed with two .00025" Mylar films and one . 0005" Mylar film between 

toils.    The total thickness of the three layers of Mylar between toils varies 

between .00106" and .00112".    The margin is 1/4".    All life tests were run 

at 85 °C. 

A. Sevtn-y-five units divided into three groups of twenty-five each: 

1. Tilled at 1600 V. D. C. ,  one unit failed voltage test prior to 

Life Test.    It was a Mylar failure.    The remaining twenty-four 

units were placed on Life Test,  and seventeen completed 63 hours. 

There were four mechanical failures, two Mylar failures,  and 

one opened during the test.    'See Part III  P.  1.) 

2. Tested at 1700 V. D. C., four units failed voltage test prior to 

Life Test.    Two were Mylar failures and two were mechanical 

failures.    The remaining twenty-one units were placed on Life 

Test, and sixteen completed 72 hours.    There were three Mylar 

and two mechanical failures.    (See Part III   P.  2.) 

3. Tested at 1800 V. D.C., two units failed voltage test prior to Life 

Test.    Both were mechanical failures.    The remaining twenty- 

three units were placed on Life Test and fifteen completed 76 hours. 

There were five Mylar and three mechanical failures.    (See Part III 

P.  3.) 

B. Sevf nty-five units divided into three groups of twenty-five each: 

1.    Tested at 1900 V. D. C. , two units failed voltage test prior to life 

test.    Both were Mylar failures.    The remaining twenty-tnr :e units 

were placed on Life Test, and seventeen completed 72 hours. 

There were three Mylar and three mechanical failures.    {See 

Part HI     P.  4. ) 
S-E-C-U-R-I-T-Y      I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T  E-D 
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R-E-S-'i -R-I-C-T-E-D 

• DETAIL FACTUAL DATA       Phase I (continued) 

2. Tested at 2000 V. D. C. , four units failed voltage test prior to 

Life Test.    Two were Mylar and two mechanical failures.    The 

remaining twenty-one were placed on Life Test and fifteen com- 

pleted 90 hours.    There were five Mylar and one mechanical failure. 

(See Part III      p.   5. ) 

3. Tested at 2100 V. D.  C.    two units failed voltage tcjt p.-fcr :o 

Test.    Both were Mylar failures.    The remaining twenty-three we. 

placed on Life Test and 3;,xteen completed 72 hours-    There were 

three Mylar) three mechanical failures; and one unit opened duriiv 

the test.     ;See Part HI      P.   6.) 

C.    Seventy-five units divided ;nto three groups of twenty-five each: 

* 1.    Tested at 2000 V.D. C. , two units failed voltage test prior to Life 

Test.    Both were Mylar failures.    The remaining twenty-tbrec 

units were placed en Life Test and seventeen completed 72 hr--.  - -. 

There were six Mylar failures.    'See Part. Ill     P.  7.) 

2. Tested at 2100 V. D. C. , two units failed voltage test piv.or to ._•: 

T«-.*;.    Doth wtit l;'.v"--. failures*    The rcraoinin^ twc«>t.»-•••th: 

were fcur Mylar and one mecoanical failure.    {See r^rl Hi     .'f,   • 

3. Tested at 2200V. D. C. .  two units failed volta, e test pr^or to Life 

Test.    Cue was a Mvlar failure and the other mechanics!.    The 

remaining twenty-three units were placed on Life Test and fouri.ee 

completed 85 hours.    There were six Mylar and two mechanical 

i 
failures and one unit opened during the test.    (See Part III      P.  9.) 

S-E-C-U-R-I-T-Y      I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-l-C-T-E D 

r^67 
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R-E-S-T-R-I-C-T-E-D 

\ 
DETAIL  FACTUAL   DATA       Phase I (continued) 

D.    Seventy-five units divided into three groups of twenty-five each: 

1. Tested at 2200 V. D. C., two units failed voltage test prior to 

Life Test.    One was a Mylar and the other a mechanical 

failure.    The remaining twenty-three units were placed on 

Life Test and seventeen completed 72 hours.    There were 

lour Mylar and one mechanical iailure.    One unit upcucd during 

«^ *•» e\    v f% r> *• • *•»*> ^     "^> -%•*•••    T T T 13 1 C\      \ • • . • • .   ••.    s _ . t J v. V      ••    Ui   I.     A.VA •-     • I.   \J  «     f 

2. Tested at £300 V.D.C .   one unit tailed voltage test prior to 

Life Test because of mechanical faults.    The remaining 

twenty-four units were placed on Lu'e Test anu sixteen com- 

pleted 79 hours,    There were tour Mylar and two mechanic -I 

failures.    Two units opened during the test.    'See Part III    P.   11.) 

°.    Tested at 2400 V. D. C. .   nil units passed tests cris-r to .Life 

Test and were placed on Life Test - sixteen completing 72 hours* 

There were eight Mylar failures.    Cue unit opened during the 

tsst.    (See Part 111      P.   12.) 

E.    Seventy-five units were divided into tnree groups oz twenty-five each: 

1. Tested at 2300 V.D. C. ,  all units passed tcL.t^ prior to Lilt 

Test and were placed on Life lest - five units completing 72 

hours.    There were nineteen Mylar failures.    One unit opened 

during the tests.    {See Part III     P.   13.) 

2. Tested at 2400 V. D. C.  all units passed testn prior to Life 

Test and were placed on Life Test - twelve units completing 

72 hours.    There were ten Mylar failures.    Three units opened 

during the test.    (See Part III    P.   14.) 

S-E-C-U-R-I-T-Y      I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 
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R-E-S-T-R-I-C-T-E-D 

DETAIL   FACTUAL   DATA Phase I   ^continued) 

3.    Tested at 2500 V. D. C.,  all units passed te^ts prior to Life 

Test and were placed on Life Test -   sixteen units completing 

80 hours.     Ther • were tight  Mylar iailures.    One unit 

ODened during the test.     ;See Fart I J.I     F.   15.) 

F. Seventv-iive units were divided inio three groups of twenty-! jve each: 

!.    Tested it 2300 V. D.C.     onr unit failed voltage test prior to 

L^fe Tent.    3v ^rror the wiuujj unit v»a& iirsl opened thereby 

r*><Siiripa the nurprvT   r,tartect on Lite   iesi to tweniv-ihrec. 

Fourteen units convicted 74 hours.    There wore eight Mylar 

tailures and one unr. openeu during tac Uai.     ;iee Fart ill 

^    u i 

2. Tested at 2400 V. D. C ,   on-- un.L lVtil,sd voltage test prior io 

I."<••• Test.     It \va-, ?. Myl; r fr i'-;v-.     i:-~ remaining twenty- 

four units were placed on test unc: r.v.''••/•.• completer d-.- ., •». . .- 

There were nine My.'.ar failure:; cud LO.^VJ units opened auring 

the ter.t.     ;Sec Part 111      P.   I'i.) 

3. Tc: ted at 2500 V. D. C. ,   on: unit tailed voltage test prior  to 

Life Test because of mechanical fauiLs.    The remaining 

twenty-lour were placed on cert and nine completed 72 hours. 

There were twelve Mylar failures and one opened during the 

test.     (See Part TH     P.   1R.I 

G. Seventy-five units were divided into three groups of twenty-five each: 

1.    Tested at 2100 V. D.C. ,  all units passed tests prior to Life 

Te.t and all were placed on Life Test - ei^ht completing 

78 hours.    There were sixteen My.'.ar failures and one unit 

opened during the teat.    \iee Part III    P.   19.) 

S-E-C-U-R-I-T-Y     I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 
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R-E-S-T-R-I-C-T-E-D 

DETAIJL   FACTUAL   DATA Phase 1   (continued) 

2.    Tested at 2200 V. D. C.,  one unit failed voltage test prior to 

.Lite Test because of mechanical faults.    The remaining 

twenty-four units were placed on .'-.Lie  lesi etuu xourieen com- 

pleted 76 hours.    There were seven M/lci and three mechan- 

ical failures.    ISee Part 111    P.  20.» 

?..    Tested at 2300 V. D. C. ,   six units failed vok?ge test prior to 

I •'•£'? Test.    All were me'-V>anir*l fail.;-es      Tl.f   •. .-ni-'ininc 

•-ir,ot^er> units were pi".-<-n • >.->  ij.i'c T -:-.t n,ii iv.v've completed 

72 hours.    There were five Mylar failures and two units opened 

Hurtrto the test      (See Part III     P.   21.) 

H.    Seventy-five units were divided into three groupb wii twenty-.a •'c 

each. 

i.    Tested at 2000 V.D. C. „   -eviiu units failed voltage test prior 

to Life Test because of mechanical faults.    Tbe remaining 

eighteen units were placed on Life Test and twelve completed 

79 hours.    There was one mechanical failure and five Mylar 

failures.    (See Part III     P.   22.) 

2. Tebted at 2100 V. D. C. , five units failed vo'tage test prior to 

Life Test.    There was one Mylar and four mechanical failures. 

The remaining twenty units were placed on Life Test and 

fifteen completed 72 hours.    There was one mechanical and 

lour Mylar failures.    xSee Saul ill     P.   23.) 

3. Tested at 2200 V. D. C. ,  two units failed voltage test, prior to 

Life Test.    Both v/crc mechanical failures.    The remaining 

twenty-three units were placed on Life Tet.;. and eighteen 

completed 72 hours.    There were four Mylar failures and one 

unit opened during the test.    {See Part IV     P.  24.) 

S-E-C-U-R-I-T-Y      I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 

mav&» 
.,-.•• rra^ ";-'*** 
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R-E-S-T-R-I-C-T-E-D 

( 
DETAIL         FACTUAL.        DATA                                        PHASE 11 

• 

AH the work done this last period with Metallized Mylar capacitors was 

concentrated on the . 25 Mfd.   tvpe with single .0005" film construction. 

All Life Tests were conduct e<i at 8b 'C. 

K*    Seventv-five units divtded into three gioups of lv*/eni.y-£ivc each. 

i.     Tested si  60u V . i>. Z,   .   ai"i units passed tests prior iu Life 

Test.    All twenty-five units were placed on Life Test and 

twenty-two completed 266 hours.    Three utiiLs opened durinv 

th»! t-it.    'S«?#. Part Til     pp.  26.  27,   28„ ) 

>.     rested at 700  V. D. C. ,  two units opened prior to Life Test 

The remaining twenty-three units were placeu on Life lest 

t*wo i.v» *»ii*>y — OiAv. »_CJ..^-*-. wc* —*sz ..^..-j.     * wo un*..c opened 

during the test,     (ofcc Pin III     pp.   ,!9,   30     21.) 

i      Tested ac 8C/0 V. D. C. ,  all units passed '.Vie testa prior to 

T.;fe n ,^..«-       All twenty-five units were -;!?.c:ed on Life test and 

twentv-three completed 285 hours.    Two units opened during 

toe test.    (See Part m    pp.   32.  33.34.) 

B.    Seventy-five units were divided into three groups of twenty-five 

each: 

1 .    Tested at 900 V  D. C. ,   six units failed the tests prior to Life 

Test.    Two were voitaee failures and four were opens.    The 

remaining nineteen units were placed on Life Test and 

seventeen completed 262 hours.    Two units opened during the1 

Tent.    (See Part III    pp.  35.   36,  37.) 

S-E-C-U-R-I-T-Y     I-N-F-O-R-M-A-T-I-O-N R-E-S- f -R-I-C-T-E-D 
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R-E-S-T-R-I-C-T-E-D 

i DETAIL   FACTUAL   DATA Pha ,e II (continued) 

2. Tested at 1000 V.D. C. , five units failed the tests prior to 

Life Tei»t.    Three were voltage failures and two were opens. 

The remaining iveuiv  unit:* were placea on Life Teat aua 

'.' hirteen corrple*''?'^ 263 hours.    Or?" unit failed cnrT,nl-°*,!?i>' 

ciuriug voltage pre-breakdown te^t and si.v unLs opened 

during the test.    'See Part III    pp.   38,   39,   40.) 

3. Tasted at 1100 V. D.C. .   ~_ix units failed the tests prior to 

Life Tczt.    ?* eur 'rcrc Y~lte.cc feilurec and t've ^ver** ^•^^•••**',> 

The remaining nineteen unite were plr-ced on Life Test arid 

eleven completed. 260 hours.    One was a complete breakdown; 

ind seven opened dui-lag tVv. tcsi.     (See Part III     pp.   41,  12. 43.) 

C.    Seventy-five units were divided into three groups of twenty-five 

~ each: 

!.    Tested at 1200 V. D. C. , five units failed the tests prior to 

Life Test.    Two were opens and three failed voltage during 

the pre-breakdown period.    The remaining twenty units were 

placed on Life Test and ten completed Zc.)b   IOU.-S.    Ten units 

opened during the test.    (See Part III     pp.   44.  45,  46.) 

2,    Tested r.t 1300 V.D.C. ,  seven units failed the tests prior to 

Life TesL.    Five were opens and two Tailed completely during 

die P- c-breakdown period.    The remaining eighteen units 

were placed on Life Test and one completed 252 hoars.    Three 

units failed completely and fourteen units opened during the 

test.    fSce Part III    rJV.   47, 48.   49.) 

< 

S-J--C-U-R-I-T-Y     I-N-F-O-R-M-A-l-I-O-N R-E-S-T-R-l-C-T-E-D 

5t^"Wi 
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R-fc-S-T-R-I-C-T-E-D 

| DETAIL   FACTUAL   DATA Phase II (continued) 

3.    Tested at 1400 V. D. C. . three units failed the tests prior to 

Life Tests.    Oni  unit failed completely and two opened.    The 

remaining  twenty-two unit.i were placed on Life Test n.nd two 

completed 25? hour?.     Two npits f.iiled durinp the pre-hresk- 

down test, three failed completely during F-iife Test ar.rf 

fifteen opened.      See Part III     pp.   50,  51,  52.) 

D.    Seventy-five units were divided into three groups of twenty-fiv~ 

»-   i.. 
•23.1.11 - 

1. Tested at 800 V. D.C. , six units opened prior to Life Test. 

The remaining nineteen units were placed on Life Test and 

all passed 255 hours.    (See Part III     pp.   53.   54,   55.) 

2. Tested at 900 V.D. C.     four units Tailed t'ne tests prior to 

Life Te3t.    Three units opened and one £.iled completely. 

The remaining twenty-cne units \v:rc placed on f.e?t : no 

eighteen completed 252 hours.    Three units opened during the 

test.    (See Part III    pp.   56,  57,  58.) 

3. Tested it 1000 V. D. C. ,  two units opened prior to Life Test. 

The rerr.aining twenty-three were placed on Life Test and 

thirteen completed 250 hours.    Two units failed completely 

end eight opened during Lue test.     (See Part ill     pp.   r:>9t   bO,   bl.) 

3-E-C-U-R-I-T-Y    I-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-I-C-T-E-D 

'    ^ '   »•*. JO.        
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C C N C I. J S 1 O N S PHASE   I 

The 1 -vlii.  uaii const* uc: c<i witr. two layers of .00025" and one layer 

ii .0005*  Mylar between foils: 

It oe:?.nn: notice   ole at; she test voltage was increased with this 

y M ox unit that the method of attaching the tab to the terminal was not 

Mtiafactory at high stresses.    [See Table I  Part III    P. 25.)     A 

considerable onmber of units opened some time during the Life Test. 

.n ev :sy ca.i'.: the op:n occ.ired at the point where the tab was spot 

JVI Iduci u   ..he lermira! stuu.      /> single spot weld at this junction has been 

ased thrc u>.,h,ut th.i p.-o%o<_.     A] parent'/ .he bonded area provided by 

h s sing, c mid is ins iffickiit to car. y the high instantaneous current 

jur^e the t occur?-,  »v  on th.   mtire  bank   of capacitors discharge through 

i   .liori ci  cuited u;i •:.    In c'aa future,  units of this type construction will 

ae suit welded at t-*o or three points. 

The c\ccorr.panyi." g tablr Is an avei i>e ol the individual te6ts conducted 

it tru*   ;3. l t i'.-£t voltages. 

Tempera u:o 
v^ c \1. " e 

; b 
Percent 
!a r Failu reB 

Number of 
Units Tested 

85° C 2000 27% 62 

8 K>C 2100 .10% 91 

85°C 2200 Z5% 93 

Hi" Z 2 300 41% 91 

M°C 2400 '10% 74 

85UC 2 300 45% 49 

( 

l-E-C-U-R-    T-t    l-N-F-O-R-M-A-T-I-O-N R-E-S-T-R-'-C -'.'•- i-D 

f., yi'jk • •••• . 
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R-E-S-T-R-I-O-T-E-D 

CONCLUSIONS PHASE I (continued) 

Throughout th'.j project the mchod lisr-d to determine the per cent 

of Mylar failures will be the same    Any or all mechanical failures and 

opens that occur during the Life Test will be    ^btracted from the total 

started on test.   In tl la manner a better control may be i/iainiained over errors 

of winding or as sembly. 

Because the Mylar used gauges heavier than that specified, it is only 

natural that the voltage stresses achieved art- somewhat higher rhan expected. 

The Mylar gauges inc onsistently a.nd likewise   he voltage stresses are found 

to be erratic.   Howe\er, -when the averages of the individual test voltage groups 

are computed, the results Indicate that a unit construe: jd with two layers of 

. 00025" and one layer of . 0005" Mylar between foils can be Life Tes'ed at 

o 
85 C at a potential ntv ;o exceed 2000 V. D.C   tor a period of seventy-two hours 

with no greater than thirty per cent loss of units. 

CONCLUSIONS PHASE II 

The figures li?ied in the taoie (i age 15) are averages derived from all 

the individual life tests with the .25 Mfd    uni* construct with a single film 

of .0005" Metallized A'ylar.    (See Part 111 P.  62 and Quarterly Report 

June 30.  1953 P. 26., 

S-fi-C-U-R-1-T-Y   I-N-F-O-R-M-A-T-.l-O-, R-E-S-T-R-l-C-T-E-D 
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R-E-S-T-R-I-C-T  E-l> 

PHASE, U     -contJiuedj 

Test 
Voltage 

Permanent 
Failures 

Opens After 
Life Test 

Number o" Temporary 
Breakdowns; 

Microfarad / Z50 hours 

600 V I . '• 0% f-   «i% 
700 ii 1   3% 6.9% 

00 i 1.0% 10.8% 
900 II 0% 9.2% 

1000 • - 10* 39% 
1100 i • 2% 38% 
1200 t 26% 30% 
1JQ0 i 12% 56% 
1400 II 34% 32% 

12. 8 
33.6 
23.6 
65   2 

190.4 
168 
121.2 
456. 8 
276.8 

To calculate the number of temporary breakdown! per microfarad 

tr? follov/ing pro:eiur.« waj used; 

The number of units used, in tach test WG3 found by averaging the 

number of unitr. that started the ;est and the number that finished.    Thiise 

averages were totalled for e \cb voltage group.    The total number of 

temporary breakdowns for each voltage group was divided by the tota'. 

number cf unit*; used,   and this quotient multiplied by four so the resuM 

would he expressed in terms of breakdowns per microfarad. 

Ac analvsis cf this t*ble reveals that the results are not conclusive but 

are indicative.    It would appear that a unit of thi? type  could be life 

teettd at 700 V,D. C.  at 85°C and conform to most of the specifications 

u*-ed today,  since tiey usually allow two life test failures durirg a 

per;od of 2P0 aour». 

S-E-C-U-R.l.T-Y      l-H«     -O-R-M-A-T-I-O-N R-E-5»V..R-1-C-T-E-D 

yv*w*«.tyi*yf»»    w > •   - -*• 
fry JP^K, rfirns^i 
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PART   II P R O G ft A M   FOB   IN JS X  J       ,      'E.RVA L 

PHASE   I 

With this quarter's work completed we have finis Iv our ^searcfc with tae 1 

mfd type capacitor at t!-°C. '"'bree different tvpea ci construction bav* been 

made and tested until tie voltage efretii; limit )*or each ty;?e was established. 

Originally,  it was our Mar. to prcc icd wit>  the .25 rrJd tvp-s capacitor,  and to 

repeal the program us;rg the   hrci.  iifferent typts r>'-  :on?'.ruction with this 

unit. 

However,,  since one of tbe more important character: •?ticti of \lyler appears 

to be Its resistance to slevx.ted tempers i:uresr  ar.d furthermore,, thr electronic 

industry has a vital nerd for capacitors which will operate at high temperatures, 

we propose to repeat o.\r program with tbe same UD:I ?.*: J?'i°C. 

The 1 mfd unit constructed with two layers of „0005" oetv/een soils wi'J be the 

first type investigated. 

PHASE II 

The data compiled with the . 2^ mfd unit constructed w *h a siagle film of .0005" 

Metallfred My let is sufficient to permit a compari.i<  i of pis-formance* of this 

unit at 85°C and at 1E5°C.    Consequent^,    during the    ex' quarter, we will 

make mere of this type unit ar.d rep-at *:he t«Pt pivtlf --.,   but at the e'evated 

temperature of 125°C 

S-E-C-U-R-I-T-Y      I-N-F-O-ft-M-A-T-I-O-N R-E-S-T-R. I-C-T-E-I 
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NUMBER   OF   TEMPORARY   BREAKDOWNS   VS.    TIME 

NObsr M  No. 26 Twenty-five . 25 mfd. single 
.5 mil Metallized Mylar C Units 

The units v/sre wired to a life test rack and the total capacitance measured at 
room temperature.   Following this, they were heated in an oven to <J5 C   for 
one half hour.   The capacitance was measured at H5 C.   The units were then 
exposed to 600 v.d.c.. pre-breakdown test for on^ h; If hour, after which the 
capacitance was again measured.   During this per od. there were 0 temporary 
breakdowns. 

TEMPORARY BREAKDOWNS       TOTAL   CAPACITANCE:     E;..APla'.S:Q   TIME 

0 6.2 mfd. Start ci" Test 

66 5.95 rrfd. 19 hours 

67 6.4 m;d. 26 hours 

70 6.3 mfd. CO hours 

72 6.1 mfd. 112 hours 

79   UQ hours 

80 6.2 mid \:<7 l,j..-s 

30 6.1 mfd. 15 7 hours 

80 6.1 mfd. :.fS2 hours 

82 6.1 mid. [\3S hours 

83 6.25 mfd. 264 hour; 

83 6.25 mfd. 286 hour 

Test completed 

o 
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NObsr M No. 26     (Continued) 

Number of units started on test  25 

Number finished -——    22 

Total capacitance before life test at room temperajirs-    6. 2 

Total capacitance before life test at 85 C.  6. 2 

Total capacitance after pre-breakdown test    —   6. 2 

Total capacitance after Life Test    6. 25 

Number of permanent failures---        - — 0 

Number of temporary failures—  — 83 

Number of opens at the end of the test  3 

Page 28 
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c NUMBER OF TEMPORARY BREAKDOWNS VS.  "IIV.'•: 

r '• i 
i* ; 

• j. 

• -I 

NObsr M No.  27 Twen.y-flve .25 rnfd    singl< 
5 mil Me'alli/.ed MyUr C  Jni'.s. 

The units were wired to a life tcs: racl  and ;he total cap. • ranee measured 
at room temperature.    Following this,  they were heatod . . n even to 65C. 
for one-half hour.    The capacitance was meecured *t 35' T: <   anits were 
then exposed to 700 v. d.c.  pre-breakdown tesl fcr ene-h?. hour,  after which 
the capacitance was again measured.    During this per: od her*  were 68 
temporary breakdowns. 

TEMPORARY BREAKDOWNS      TOTAL CAPACITANCE LI * ;)3ED TIME 

0 6. 1 mfd. SI art of Test 

73 5.75 rnfd. 19 hours 

87   26 hours 

112 5.85 rnfd. 91 hours 

121   • 13 hours 

137 — 1 IU hours 

137 5. 6 mfd. 137 hours 

140 — L87 hours 

140 — i82 hours 

149 5.55 mfd 2 0 7 hours 

153 5.65 mfd. 264 hours 

153 5.88 mfd. 288 hours 

Tast completed 

k. V^;r-    '•'*•    -^-•^. 

'age 30 

T3r*' -  *•**: 

 -v •*•••• 
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NObsr M No. 27    (Continued) 

Number of units started on rest       23 

Number finished —  21 

Total capacitance before life test at room tempera; :re  C. 3 mfd 

Total capacitance before life tes" at 85 C.  6.3 

Total capacitance after pre-breakdown test  6.1 

Total capacitance after Life Test  5 £5 

Number of permanent failures  0 

Number of temporary failures  -   153 

Number of opens at the end of the test  2 

Page 31 





( 

NUMBER OF TEMPORARY BREAKDOWNS VS,    .'!ME 

NObsr M No. 28 Twenty-fiv.     2fi mfd.   . uicjle 
.5 mil Metallizee Mylar C Units 

< 

The units were v/?reci tea life test ra-:< and ihe total ca   icitance measured at 
room temperature.    Follow ng ; i.;.,  t!].:>r we  e heated i    an oven to 85 C.  for 
ane half hour.    The capacitance wz.s measured at 85 C.       he   -nits were   -hen 
exposed to 800 v, d. c. prc-:irea!.down test for one half hour,  after which   the 
capacitance w:is «-gain measured.    During this period,     < >re  vsrs 67 temporary 
breakdowns. 

TEMPORARY BREAKDOWNS       TOTAL CAPACITANCE     E.   \PSED TIME 

64 

64 

89 

97 

100 

100 

100 

103 

103 

1C4 

104 

6. e mfd. 

6. 2:2 mfd. 

6. 25 mfd. 

6. 1 :nfd 

6. 1 mfd 

6.15 mfd. 

v art of Test 

18 hours 

25 hours 

39 hours 

112 hours 

1..8 hours 

136 hours 

lb7 hours 

182 hour?; 

li:'' hours 

2C:-\ hou.~-i 

28f hours 

Tes' completed 

i 

SN 
S^ifc—i- 

Paj;:: 3 3 
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( Nobsr M No. 28 (continued) 

Number of units started on test  -     25 

Number finished  -   23 

Total capacitance before life test at room temperavtre--  6.5 mfd. 

Total capacitance before life test at 85 C. ---     6.65 

Total capacitance after pre-breakdown   c?st  •-   6.5 

Total capacitance after Life Test   6.15 

Number of permanent failures—*  -     —   -  -—-«— C 

Number of temporary failures—  •-•       104 

Number of opens at the end of the test      -          2 
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1 
NUMBER OF TEMPORARY 3F.EAK1V -'•/;<!,: 

- 
NObsr M No. 29                                                     Twenty-five .25 mfd. single 

,5 mil .Vie*:.]~.iz•;•'•. .Mylar C   . n ts. 

The unit* (ID) were wired to a life test rack and "he total <;-apac-?.Mince measured 
at room temperature.    Following this, ihey were heated iri ar oven to 85 C for 
one half hour.   The capacitance was. measured a4 8 5 C.    T.'he .irn:s> were   then 
exposed to 900 v.d. c. pre-breakdown test for ens half hctir,   after which   the 
capacitance was again measured     During this period, there were 28 temporary 
breakdowns. 

TEMPORARY BREAKDOWNS       TOTAL CAPACIT/ NCE       ELAPSED TIME 

0                                                    5.3 mfd                      ikurt of Tes 

62                                                  5.18                                   20 hours 

73                                                  5.310                                   41 hours 

128                                                5.C                                     j4 hours 

0 130                                                4.98                                   88 hours 

144                                                4.95                                   .:3 hours 

146                                                5.0                                       59 hours 

149 5.0                                       69 hours 

150 5.0                                       93 hours 

154 4.9                                   ',AG hours 

155 5.0                                     140 hours 

161                                                4.95                                    262 hours 

Tost completed 

- c 
Pttfe 56 

<;\ 
• 

» < j 
'>,-•*       • 
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( NObsr M No. 29 (Continued) 

0 

Number of units started on test • 19 

Number finished———    1? 

Total capacitance before life test at room tempers u:o  5. 05 

Total capacitance before life test at 85 C.    5.3 

Total capacitance after pre-breakdown test-   5.3 

Total capacitance after Life Test      4.95 

Number of permanent failures •——  — — — 0 

Number of temporary failures-  -   161 

Number of opens at the end of the test—— -   2 

<i 

o 
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NUMBER OF TEMPORARY BREAKDOWNS VS TIME 

NObsr M No.  30 Twenty-five . 15 irfd    jingle 
,5 mil I.letall.;:ed Mylar C Units. 

The units (20) were wired to a life tes. rack rnd the to*:.1,   capacitance measured 
at room temperature.   Following this, f.hey ".ere h^aied   a ar  oven to 85 C   for 
one half hour.   The capacitance was measured at ii > C     rhe univs were then 
exposed to 1000 v.d.C. pre-breakdown test for one haif hour, after which  the 
capacitance was again measured.   During this period,   hire were 120 temporary 
breakdowns    No;  18 failed completely after 32 :en porary breakdowns. 

TEMPORARY BREAKDOWNS TOTAL CAPACITANCE ELAPSED TIME 

0 4 00 mfl. Start of Test 

275 3 35 20 hours 

289 3 80 41 hours 

290 3 32 84 hours 

290 3 30 38 hours 

290 3. 37 113 hours 

291 3.57 159 hours 

294 3.32 '.69 hours 

295 3,<35 193 hours 

295 3,65 213 hours 

842 3.35 1J40 hours 

342 3.50 1)63 hours 

Tes' i-omp!eted 

Page 19 
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NObsr M No. SO        (Continued) 

("• 

Number of units started on test  

Number finished-—-——-—  

Total capacitance before life test at room temperature- 

Total capacitance before life test at 85 C. -      

Total capacitance after pre-breakdown test  

Total capacitance after Life Test  

Number of permanent failures ~—  

Number of temporary failures—— — 

Number of opens at the end of the test  

19 

13 

5.3 

5.55 

4.00 

3.50 

.'t 

342 

C 
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NUMBER OF TEMPORARY BREAKDOWNS VS.  TIME 

r 

;    I 

c 

c: 

c 

NObsr M No. 31 Twenty-five ,25 mid. single 
.5 mi! Metallized Mylar C Units 

The units (19) were wired to a life test rack and the tola   capacitance measured 
at room temperature.   Following this, they were heated in an oven xo 85 C. for 
one half hour.   The capacitance was measured at 8!i C.   The units were then 
exposed to 1100 v.d.c. pre-breakdown test for one half 'our   after which  the 
capacitance was again measured.    During this period,  thore were 203 temporary 
breakdowns. 

TEMPORARY BREAKDOWNS 

0 

280 

280 

287 

293 

297 

301 

307 

309 

309 

311 

312 

313 

TOTAL CAPACITAN; ELAPSED TIME 

3.94 mfti. Start of Test 

.._- 17 hours 
Unit No. 1 failed 

2.82 17 hours 

3.08 38 hours 

2.81 61 hours 

2.79 85 hours 

2.79 110 hours 

3.05 156 hours 

3.00 166 hours 

2.90 190 hours 

3.05 213 hours 

3.C7 237 hours 

3.07 260 hours 

Test completed 
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NObsr M No. 31    (Continued) 

Number of units started on test --— •- 

Number finished *  

Total capacitance before life test at room terap^&iuj 

Total capacitance before life test at 85 C. --    

Total capacitance after pre-breakdown  est-   —  

To+al capacitance after Life Test       

Number of permanent failures    •   - -    • 

Number of temporary failures—•—•-••    -•-  — 

Number of opens at the end of the test- — 

, ^ - ' 

o 
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NUMBER OF TEMPORARY BREAKDOWNS VS.   TIME 

NObsr M No. 32 Twenty-five . 2c mfd.  single 
.5 mil M2tai;ized M-'lnr C Units 

The units (23) were wired to a life test rack and the total rapacitance measured 
at room temperature.    Following this, they were heated rn t.n oven to 85 C for 
one half hour.   The capacitance was measured at SI C.    The uni.s were then 
exposed to 1200 v.d.c. pre-breakdown test for one half hour.     fnit No.    20 
failed completely after 7 temporary breakdowns, un' Nt     i a: .or 10 and Unit 
No. 23 after 100 temporary breakdowns.    The capacitane* war again measured 
before the Life Test commenced.    During this breal«cown    eriofi   :here were 
449 temporary failures. 

TEMPORARY BREAKDOWNS 

0 

39 

331 

349 

355 

372 

403 

407 

408 

416 

TOTAL CAPACITANCE ELAPSED TIME 

3.70 mfd Start of Test 

3.4 U hours 

3.n 22 hours 

3.L! 43 hours 

3.12 u7 hours 

2.90 91 hours 

i,, Jjti .'63 hcurs 

2. Si, 210 hour^ 

2.5C 134 hours 

2.3? ?56 hours 

Tc   : completed 

"age <,5 

1 
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NObsr M No.  32        (Continued) 

Number of units started on test  20 

Number finished      10 

Total capacitance before life test at room ,emper:  ere     •  5,45 

Total capacitance before lrfe test at 85 C  5,55 

Total capacitance after pre-breakdown tesr   3.70 

Total capacitance after Life Test  — 2 . 35 

Number of permanent failures  —      0 

Number of temporary failures      416 

Number of opens at the end of the test       10 
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NUMBER OF TEMPORARY BREAKDOWNS VI >. IMI: 

( 
NObsr M No. 33 Twenty-fiyt    25 mfd. single 

.5 mil Meta3 .zed Mylar C Units. 

The units (20) were wired to a life test rack and the total capacitance measured 
at room temperature.   Fo; lowing this, they were haated   n an oven to 85 C ior 
one half hour.    The capacitance was measured at 85 C.    The units were then 
exposed to 1300 v.d.c. pre-breakdown test for one half hour.    Unit  No. 18 
failed completely after 194 temporary breakdowns,  and Unit No.  11 after 316 
self-healing breakdowns.   The capacitar.ee was again measured before the 
Life Test commenced.    During this breakdown period, there were 316 tempo- 
rary failures. 

u 

TEMPORARY BREAKDOWNS 

0 

349 

392 

872 

886 

939 

TOTAL CAPACITANCE    ELAPSED TIME 

4. 37 mfd. Start of Test 

3. 70 67 hours 
Uni' No.  24 failed completely 
after 349 temporary break- 
downs. 

  Un • Mo,  13 failed completely 
afl^r 392 temporary break- 
downs 

999 

1009 

1022 

1025 

55 88 hours 

55 111 hours 

111 hours 
Unft No. 8 failed completely 
after- 939 temporary break- 
downs. 

125 134 hours 

125 158 hours 

250 225 hours 

120 247 hours 

o 
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0 NObsr M No. 33     (Continued) 

TEMPORARY BREAKDOWNS 

1028 

TOTAL CAPACITANCE      EL A?SED TIN*E 

.130 mfd. 252 hours 

Test completed 

• 

O 

O 

Number of units started on test —  

Number finished  

Total capacitance before   Life Test at room temper, ture 

Total capacitance before Life Test at 85 C.  

Total capacitance after pre-breakdown test--  - ••• 

Total capacitance after Life Test  -• 

Number of permanent failures— — -  

Number of temporary failures  

Number of opens at the end of the test   

18 

1 

5.2 

5.4 

4.37 

.13 

3 

1028 

14 

•age 49 
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NUMBER OF TEMPORARY BREAKDOWNS tfS    Tin 

NObsr M No.  34 r-n:t) ••'.' va , "25 raid,   single 
. mii :,] tfalJzod My.'ar C Units. 

The units (22) were wired to a life test rack aid the tot:    capacitance measured 
at room temperature.    Following this, they were hi alec in an oven to 85 C for 
one half hour.    The capacitance was measured a. 85 C.    file ur ;k:s were thsn ex- 
posed to 1400 v.d.c   pre-breakdown test for ane h; If heir      tin • Mo. 9 failed 
completely after 108 temporary breakdowns.  Unli ! o.  V J'ru'eri c ornpletely after 
108 temporary breakdowns, Unit No.  11 after 449 :el'-l •:tiling breakdowns. The 
capacitance was again measured before 'he L.'fa Te.i   commenced.    During this 
breakdown period, there were 449 temporary failures. 

TEMPORARY BREAKDOWNS       TOTAL CAPACITANCE IS ^APSED TIME 

0 3. 55 rnfc :a/t of Test 

393 2.2 1 hour 

446 — — — 1 hour 
Unii No. 3 failed 
c ornpletely. 

453 -a — a» 1 hour 
Unit No.  7 failed 
completely. 

632 *1*"1 
.1 hour 

t ni' No.  2 failed 
completely. 

752 .95 '.12 hours 

830 .55 45 hours 

895 .60 63 hours 

996 .55 93 hours 

1062 .55 i59 hours 

1108 .275 182 hours 

1114 .275 206 hours 
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:!' 1 

r NObsr M No. 34 (Continued) 

TEMPORARY BREAKDOWNS TOTAL CA ?AC] FA* C- 

1121 

1233 

275 mfd 

160 

?LAPSED TIME 

22U hours 

252 hours 

Te •' ( ompleted 

f 

Number of units started on test —  

Number finished  

Total capacitance before Life Test at room t>?mperatur< 

Total capacitance before Life Test at85C. — — 

Total capacitance after pre-breakdown lest   

Total capacitance after Life Test   

Number of permanent failures------  

Number of temporary failures  — 

Number of opens at the end of the test — 

— 20 

--- 2 

  5.50 

--- 5.75 

3.55 

.160 

3 

1233 

15 

W * 

f 
o 
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NUMBER OF TEMPORARY BHEAKDOWNS VS. TLME 

NObsr M No. 35                                                          Twenty-five .25 mfd. single 

1 

r . 5 mil Metallized Mylar C Units 

The units 's19) were wired to a life test rack and the total capacitance measured 
at room temperature.    Following this, they were heated in an oven to 05 C for 
one half hour.   The capacitance was measured at 85 C.    The units were when ex- 
posed to 800 v. d. e. pre-breakdown lest for or.e half hour, after which the capaci- 
tance was again measured.    During thr's period, there were 42 temporary break- 
downs. 

TEMPORARY BREAKDOWNS       TOTAL CAPACIT   NCI               ELAPSED TIME 

0                                                      5.2 mfd.                             Start of Test 

31                                                      Li. 2                                                18 hours 

56                                                      5.0                                                84 hours 

56 5.0                                              107 hours 

57 5.0                                              130 hours 

0 
58                                                      5.0                                              153 hours 

59                                                      5.0                                              177 hours 

68                                                      5.0                                              181 hours 

96                                                      5.0                                              204 hours 

100                                                    5.0                                              229 hours 

100                                                    5.0                                              255 hours 

j-, Test completed 

.. 
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\ 

\ 
\ 

; 

• 
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NObsr M No.  35       /Continued) 

Number of units started on test  ]9 

Number finished  19 

Total capacitance before life test at roo.'.i ter.'oerat   re •  5.0 

Tot&l capacitance before life test at 85 C.    5.2 

Total capacitance after pre-breakdown test •-- •   5.2 

Total capacitance after Life Test       5. 0 

Number of permanent failures    0 

Number of temporary failures   100 

Number of opens at the end of the test-  •--  - 0 

Pago 5r> 
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NUMBER OF TEMPORARY BREAKDOWNS VS. '> J M • 

* o NObsrMNo. 36                                                 Twenty -'ive .25 mid.  single 
.5 ml] Metallized Mylar C Units. 

The units (21) were wired to a li.'e test rack end th« total capacitance measured 
at room temperature.    Following this,  they wer s h »ated :n an oven to 85 C for 
one half hour.    The capacitance was rr ensured at i ) C      rhe n I :s were then 
exposed to 900 v. d.  c. pre-breakdown test for  are hali' hour    ?fter which the 
capacitance was again measured     Durir.g th:    pi'   >i,    li re \\    -e 74 temporary 
breakdowns. 

TEMPORARY BREAKDOWNS         TOTAL C A PACT ANCE          ELAPSED TIME 

1 0                                                           5.3:i mfd                               Start of Test 

94                                                        5.10                                            18 hours I 248                                                     4,80                                            84 hours 

1 281                                                      4.75                                          107 hours 

\ 282                                                     4.65                                           131 hours 

|   0 284                                                      1.55                                          153 hours 

286                                                     4.43                                           177 hours 

291                                                      4.70                                          181 hours 

296                                                     4. i<)                                         204 hours 

301                                                     4.70                                          239 hours 

1 • 

ft   • 

309                                                       4.70                                            252 hours 

T«:U  CO.  Ole'.•:•. 
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NOtsr M No. 36 (Continued) 

Number of units started on test -----—- — . •— -* 21 

Number finished  »-« —-— -•--  18 

Total capacitance before life te.it at room temperature •  5.55 

Total capacitance before lift ter.t at 85 C. -—  — —• —« — •— 5.7 

Total capacitance afler pre-breakdown test   «...-.—- 5.35 

Total capacitance after Life Test--— • —~«  4.70 

Number of permanent failures- .—••——.•-•-»-».———--.——. o 

Number of temporary failures  -.•..»..     ..—.—»-—-— 309 

Number of opens at the end of the test •• •-• — »-•«..  3 

!'age 53 





NUMBER OF TFMFOWAH •:  URs , KDOV/N.S VS.  'IJT/IE 

NObsr M No.  S'7 Twenty-five . 25 irafd. single 
.5 nr". metallized Mylar C units. 

The units ,'23) were wired to a life test rack and the totel capacitance measured 
at room temperature.   Following this,    hey were h< atec in an oven lo 85 C for 
one half hour.   The capacitance was measured at 8' C.    The units were then ex- 
posed to 1000 v.d.c.  pre-breakdovM tt ?•?. for one half hrw\  aft<?r which the 
capacitance was again measured     Burrig this period, there were 32 temporary 
breakdowns. 

TEMPORARY BREAKDOWNS 

0 

174 

190 

389 

460 

460 

476 

481 

484 

488 

490 

491 

492 

TOTAL CAPACITANCE        ELAPSED TIME 

5.2 mfd. 

4.6 

3.5 

3.5 

3.7 

3.1 

3.55 

3.45 

3.45 

3.30 

3.38 

n 

;tart of Test 

18 hours 
'Jnit No.  9 failed 
completely. 

18 hours 

22 hours 
tnit No. 1 failed 
• ompletely 

82 hours 

105 hours 

129 hours 

151 hours 

175 hours 

179 hours 

2o2 hours 

227 hours 

250 hours 

'e*t completed 

C^ 
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NObsr M No.  37       {Continued; 

Number of units started on tes: •-•    -"* 23 

Number finished        —          13 

Total capacitance before life test at room temperature  6.1 

Total capacitance before life   est at 85 C    —   6.3 

Total capacitance after pre-brcakdovn :es*.      --- —-«.  52 

Total capacitance after Life Test.  ••• - 3 38 

Number of permanent failures •-     — ---....-- 2 

Number of temporary failures —   492 

Number of opens at the end of • he test-       8 

-»aj   • J1 
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NOTICE:   WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHFR DATA  • 
ARTTUSED FOR ANY PURPOSE OTHER THAN IN CONNECTION WTHADEPTOffELY iSi AT J 
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THE^B^ iSSSl 
NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; A1TO THE F5S^TOA?S2? 
GOVERNMENT MAY HAVE FORMULATED, FURNISHEE> OR IN AWWA\^SuTpLIED ?5? 
SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA B NOT TO^E REGALE ^5 I 
IMPLICATION OR OTHERWISE AS IN ANY MANNER UCENSWG TH^ SoL^E^ OR ANY crruA 
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMSNTO^AN^FA^fil 
USE OR SELL ANY PATENTED INVENTION THAT UA^ m^S^^I^^^SSb 

Reproduced    by 

DOCUMENT SERVICE CENTER 
KNOTT BUILDING, DAYTON, 2, OHIO 


	gray0001
	gray0002
	gray0003
	gray0004
	gray0005
	gray0006
	gray0007
	gray0008
	gray0009
	gray0010
	gray0011
	gray0012
	gray0013
	gray0014
	gray0015
	gray0016
	gray0017
	gray0018
	gray0019
	gray0020
	gray0021
	gray0022
	gray0023
	gray0024
	gray0025
	gray0026
	gray0027
	gray0028
	gray0029
	gray0030
	gray0031
	gray0032
	gray0033
	gray0034
	gray0035
	gray0036
	gray0037
	gray0038
	gray0039
	gray0040
	gray0041
	gray0042
	gray0043
	gray0044
	gray0045
	gray0046
	gray0047
	gray0048
	gray0049
	gray0050
	gray0051
	gray0052
	gray0053
	gray0054
	gray0055
	gray0056
	gray0057
	gray0058
	gray0059
	gray0060
	gray0061
	gray0062
	gray0063
	gray0064
	gray0065
	gray0066
	gray0067
	gray0068
	gray0069
	gray0070
	gray0071
	gray0072
	gray0073
	gray0074
	gray0075
	gray0076
	gray0077
	gray0078
	gray0079
	gray0080
	gray0081
	gray0082
	gray0083

